We utilize an earlier model of the Jovian magnetosphere in which the centrifugal stress of corotating plasma distends the outer magnetosphere and opens the tail field. Because of a longitudinal asymmetry in the ionospheric plasma source strength, caused principally by the nonaxisymmetric surface field, the closed field region in the tail expands and contracts with the rotation period, resulting in a 10-hour modulation of the flux of energetic particles escaping from the magnetosphere into interplanetary space.
The most striking evidence of the effect of the rotation of Jupiter on its magnetospheric dynamics consists of the energetic particle measurements made with Pioneers 10 and 11. For example, the encounter of Pioneer 10 with Jupiter revealed energetic particle fluxes within the magnetosphere that were strongly modulated at the 10-hour rotation period of Jupiter [e.g., McKibben and Simpson, 1974] . These initial observations were interpreted as being indicative of a particle distribution that was confined near the current sheet of a distended field configuration that oscillated diurnally about the ecliptic plane (and hence past the spacecraft), owing to the tilt angle between the spin axis and the magnetic axis of Jupiter (Figure 1) . However, the same 10-hour modulation was subsequently reported to be a feature of relativistic electron fluxes observed in interplanetary space, well outside the Jovian magnetosphere [Chenette et al., 1974] . Furthermore, the phase of the flux maxima was found to be the same for the two Pioneer encounters, separated in time by a full year [Simpson et al., 1975] . Thus a dynamic 10-hour time variation in the structure of the Jovian magnetosphere must be responsible.for the observed variations in particle fluxes.
LONGITUDINAL ASYMMETRY OF THE MAGNETOSPHERE
We propose that the observed 10-hour variations in energetic particle fluxes observed both in the magnetosphere and in interplanetary space are caused by a gross longitudinal asymroetry of the distribution of corotating plasma in the magnetosphere. This asymmetry is not a day-night asymmetry, fixed with respect to the sun as is the case of the magnetosphere of the earth, but rather a corotating asymmetry that is fixed in the rotating frame of Jupiter. The source of this asymmetry is proposed to be the nonaxisymmetric magnetic field at the surface of the planet.
The effect of such an asymmetry on the energetic particle fluxes is illustrated in Figure 2 . The planetary field is distended outward perpendicular to the spin axis of Jupiter by the centrifugal force of corotating plasma [Hill et al., 1974a] . The plasma is assumed to be of ionospheric origin [Ioannidis and Brice, 1971; Michel and Sturrock, 1974] .
The fact that the plasma has its source in the Jovian ionosphere has two important consequences. First, the plasma in the outer magnetosphere will eventually accumulate until it can no longer be confined by the field, and the field will be pulled open to let the plasma escape [Michel and Sturrock, 1974] . The opening of the field will take place preferentially on the night side because the restraining pressure of the solar wind is absent there [Hill et al., 1974a] . Thus while the magnetic field is closed throughout most of the day side magnetosphere [Smith et al., 1975] , the field opens on the night side to form a planetary wind escaping down the tail. Second, the magnetospheric plasma distribution should reflect any longitudinal asymmetry that exists in the ionospheric plasma source. This longitudinally asymmetric distribution of magnetospheric plasma produces a 10-hour variation in the degree of field distortion observed at a given point in the nonrotating reference frame. In particular, the distance to the last closed field line on the night side, and hence the extent of the trapping region for energetic particles, will vary with the rotation period [Hill et al., 1974b] . The open field line region will penetrate closest to Jupiter when the strongest plasma source region faces the night side and vice versa. region of enhanced surface field strength, and flux tube B intersects the ionosphere in a region of lower field strength, owing to the nondipolar terms in the surface field. Thus the two flux tubes having the same equatorial cross section will have different cross sections in the ionosphere. Flux tube B has a larger ionospheric cross section and therefore a larger collecting area, i.e., a larger plasma source strength for a given source flux, than flux tube A. We therefore expect that the active hemisphere, i.e., the hemisphere that faces the tail during the periods of enhanced escape of energetic particles, will be the hemisphere that has a minimum in the longitudinal profile of field strength on the surface of the planet.
In Figure 4 we have plotted as a function of longitude the surface field strength averaged over all latitudes. These plots were derived from the contour maps of Acur•a and Ness [1976] (solid curve) and Smith et al. [1975] (dashed curve). As is expected on the basis of the above arguments, we find that the hemisphere of Jupiter that faces the tail during the interplanetary particle flux maxima observed by the Pioneer spacecraft, which is centered near 300 ø longitude [Vasyliunas, 1975] , corresponds reasonably well with the longitudinal sector having the minimum value of surface magnetic field strength (and hence providing the strongest ionospheric plasma source).
MODULATION AMPLITUDE OF ESCAPING PARTICLE FLUX
We estimate here the degree to which the escaping energetic particle flux can be modulated by the effect of the nonuniform where VA is the Alfv6n speed, using p(Lo) from (1).) Equating the loss rate (4) to the source rate (3), we find B(Lo)/Lo ec rls' ec 1/Ba
We assume that the equatorial field strength falls off as an inverse power of distance:
where l<n<3
The limit n = 3 corresponds to a dipole field, and the limit n = 1 corresponds to a radially extending disc field configuration. Combining (6) and ( 
